Induced endothelial differentiation of cells from a murine embryonic mesenchymal cell line C3H/10T1/2 by angiogenic factors in vitro.
A murine embryonic mesenchymal cell line C3H/10T1/2 possesses the potential to differentiate into multiple cell phenotypes and has been recognized as multipotent mesenchymal stem cells, but no in vitro model of its endothelial differentiation has been established and the effect of angiogenic factors on the differentiation is unknown. The aim of the present study was to evaluate the role of angiogenic factors in inducing endothelial differentiation of C3H/10T1/2 cells in vitro. C3H/10T1/2 cells were treated with angiogenic factors, VEGF (10 ng/mL) and bFGF (5 ng/mL). At specified time points, cells were subjected to morphological study, immunofluorescence staining, RT-PCR, LDL-uptake tests and 3-D culture for the examination of the structural and functional characteristics of endothelial cells. Classic cobblestone-like growth pattern appeared at 6 day of the induced differentiation. Immunofluorescence staining and RT-PCR analyses revealed that the induced cells exhibited endothelial cell-specific markers such as CD31, von Willebrand factor, Flk1, Flt1, VE-cadherin, Tie2, EphrinB2 and Vezf1 at 9 day. The induced C3H/10T1/2 cells exhibited functional characteristics of the mature endothelial phenotype, such as uptake of acetylated low-density lipoproteins (Ac-LDL) and formation of capillary-like structures in three-dimensional culture. At 9 day, Weibel-Palade bodies were observed under a transmission electron microscope. This study demonstrates, for the first time, endothelial differentiation of C3H/10T1/2 cells induced by angiogenic factors, VEGF and bFGF, and confirms the multipotential differentiation ability. This in vitro model is useful for investigating the molecular events in endothelial differentiation of mesenchymal stem cells.